FIGURE 1 

MOLECULAR ALTERATIONS IN TUMORS 
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FUNDAMENTAL TUMOR MOLECULAR DEFECTS 
(MYC, RB, RAS, MSH2, BCL2,...) 
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IDENTIFY ANALOGOUS DEFECTS IN GENETICALLY 
TRACTABLE ORGANISMS 
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DETERMINE ANALOGOUS SECONDARY TARGETS 
IN MAMMALIAN CELLS 
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DETERMINE 
PHARMACOLOGICAL 
FEASIBILITY 
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VALIDATE SYNTHETIC 
LETHALITY FOR 
TUMOR CONTEXT 
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INITIATE CLASSIC TARGET-BASED HIGH-THROUGHPUT 
SCREEN ON VALIDATED SECONDARY TARGET 



J 



ANTI-CANCER DRUGS BASED ON TUMOR CONTEXT 



,3 



3 



UJ 
O 
CC 

v< 

< 

in 
< 

LL 

o 

z 
o 

< 
> 
UJ 



Ul 

o 

-z 
< 

< 



CO 

£ 



CD 
CtJ 

a- 

4— ' 

o 
c 



i 

UL 

o 



1 s 

& g 
X c 

CD =3 
u. +- » 

,:S : ,>- 
o 



Cti 

;•<:: 

Q 



IE 

■I 



2 • S ■ * ■ ■ S . ■ S 



CD 

o 
E 



CO. 

a.- 

E 

;>,• 




CM 



00 



3h; 



Synthetic lethality: 



• Use primary defect as -a selective: context to Ml tumor cells 
with an alteratibrvin gene A. 

* Combined defects, in; gene A and gene B kill tumor cells * 
while disrupting "gene;B activity alone has no effect oh 
normal cells. ' •. ..\ 
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. Human genes altered in tumors and their relatives in model genetic systems. Genes that are 
not structural homologs but act in analogous pathways (such as human p53 and S. cerevisiae RAD9) are 
shown in brackets. Saccharomyces cerevisiae genes are designated with superscript Sc, S. pombe 
with So. C. elegans with Ce. and D. melanogaster with Dm. Because of space limitations, this is onty a 
representative list of genes mutated in tumors that have aenetic analoas in model systems. 
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Human genes 



Model system analogs: 
structural homologs or 
related biological roles 



DNA damage 
checkpoint 



DNA mismatch 
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•Nucleotide 

excision repair 
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reversal 
Double-strand 

break repair 
DNA heficase 
Grown factor 



signaling 



Cell cycle control 



Apoptosis 
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